C7 <& 
(1) 


+ 


4 Catalogue of the Mathematical Works of the Learn. _/;... 
ed Mr. Thomas Baker, Refor of Biſhop- 
Nympton # Devonſhire, with a Propoſal about 
printing the ſame ; and firſt one intituled the 
GEOMETRICAL KEY, or the Gateof 
Equations Unlockr. 


A New Diſcovery of the Conſtructions of all Xquations howſo- 
ever affeQed, not excceding the 4th degree ; viz. Of Linears,, 
Quadratics, Cubics, and Biquaaratics, and the finding of all their 
Roots as well true as negative, without the uſe of Meſolabe,and: 
Triſettion of Anglesy without Reduttion, Depreſſion, or any 0-- 
ther przyious preparation of Xquations, by a Circle and any 
(and that bur one only) Parabele : and this by one only general. 
Rule. than which a more ſimple, more perfe&t , more gene- 
ral, more eaſy to be underſtood, or more fit for praQtile, can- 
not be deviſed or wiſhed for. 

Fortified with Demonſtrations, Illuſtrated with Figures to each 
ZXquation, which are Exemplyfied with numeral Xquations , 
(according to all the varieties of Cafes) adapted to each Fi- 
Sure, for the uſe of young Mathematicians :. a work hitherto 


deſired. 


He Treatiſe conſiſts of about a Quire of Pa. - 

per, the Diſcourſe whereof ( but not the 

Algebraick, Calculs) is both in Latin and 

Engliſh, the better to promote its forreign” 

vend ; and this-doth not- render it above - 

+ three Sheets the larger than it would have 
been in one of theſe Languages: Beſides 

| | which, there is belonging to- it diverſe 
Draughts of Schemes to be engraven, and one Felio- Draught, . 


whereto the literal Calcnby for fetling the Cen'-r, and finding the 
py 
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Radins of the Circle that is to interſet the Payabole is expreſſed 
in readineſs for all Caſes. 

How Des Cartes and all other famous Analyſts came to miſs this 
general Rule, and himlelf to fall upon it, he acquaints the Reader 
in the mid-le of his Diſcourſe; namely, that they conſidered the 
Axe of a Parahole and not its Diameter : and affirms, that if it 
had been his or their hap to have deſcribed a Circle from any Point 
in Poſition given, pating throngh the Yertex of any Diameter in 
the Parabole, and had taken into conſideration a certain propriety 
than which none could ſo have ſuited the deſign) belonging to the 
Diameter of any Parabole, they could not but with greateſt eaſe, 
have made a full diſcovery of the Univerſal Rule. 

The excellency of whick Invention appears, in that it diſcovers 
not only the Geometrical Conſtruftion of all Xquations as above- 
ſaid, by oneonly ſtanding meaſure and Scheme, and that by one 
only general rule, with the exa&t number of Roots as well true as 
negative, but alſo by giving a fair proſpe& towards their Arith- 
metical Calcuius, or numerous Reſolution, by making a Diſcovery 
of their two firſt figures or numbers; nafhely, by applyingthe 
Compaſſes to the ſeveral Roots Geometrically found in the Scheme, 
and comparing them with that very Scale from which the faid 
Scheme (ſuited to the propoſed Xquation) was drawn, the reſi- 
due of which roots, (though not 'preciſely, yet ſufficient near- 
ly approximating to the true) may diverſe ways in Decimals be 
found out, which the Author (as he intimated in a Letter of A4- 
pril 1632, to Mr. Collins) is willing to impart ; but as to the In- 
vention of theſe reſiduals (to beentail'd to the two firſt Figures or 
Numbers of this Author thus findable. The Learned Mr. 1/aac 
Newton Profeſſor of Mathematicks in Cambridge (in a Letter long 
ſince communicated to the aforeſaid Mr. Collins) hath as to this pur. 
pole performed the ſame (as is conceived) by a different method, 
namely, that when & root of any Xquation is by any Method 
(which by the Authors aforeſaid it may be) ſo near found. that 
it doth not differ aboye a tenth part of its ſelf from the true 
root ſought, the reſidue of the root inquired will be cafily calcu. 
lated by aid of ſome terms or Fta&tional parts of an infinite Series 
or rank of continual Propertionals, derived from the difference 
between the Reſolvend of the known part of the Root, and that 
whoſe Root is ſought. By which means by raifing Refolyends 
out of any aſſumed Roots with an eaſy approach, without. raifing 
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the reſpeQive powers of the ſaid Roots, we are delivered from the 
moſt toilſom Drudgery of Mathematical Calculations, by finding 
the Roots of Xquations in numbers, by Frets general method; a 
thing utterly unknown to the Ancients. However this is not 
{aid to diſparage that Method which Yicta fo greatly eſteemed, 
that when he had obtained it, he gave Algebra this high Encominm, 
that it did Nullum non Problema ſolvere, in his numerical Method 
Mr. Oughtred and Harriot have taken commendable pains. But now 
laſt of all, to perform in Species as Mr. Iſaac Newton hath done, 
ſcems a new Invention never to be ſufficiently praiſed; for out of 
a literal Equation of five Dimenkons, ſuppoſing all the terms ex- 
tant and afhirmed, he hath given a Series for the Root in Species, 
and ſuch a one as ſhall ſerve for finding the Roots of all Equations 
of 3, 4or 5 Dimenſions, by only altering the ſigns according as 
as the Equation isaffeted, and expunging ſuch parts as relate to 
Deficient terms in an incompleat Xquation propoſed, 

Now that this admirable Do&rine may come to light, and the 
.carred Author (who hath many other Treatiles worthy publick 
view) -may be incited to impart the ſame, encuuragements for the 
promoting thereof. ({eeing Undertakers are not to be had with- 
out) muſt be propounded. 

It is therefore humbly offered, that the Royal Society by their 
Treaſurer Cc. enter into Bond to ſuch Bookleller as ſhall be the 
Undertaker, to take of 60 of thele Books in Quires at 13 d. each 
Sheet, and as mucheach Plate, as {oon as printed. 

The Treatiſe it ſelf and the Propoſa!, is approved and agreed to by 
the Council of the Royal Saciety. 

And in regard ſuch a Subſcription is not ſufficient to incite an 
Undertaker, that the reſpetive Members endeavour by virtue of 
this Narrative,to obtain as many more Subſcribers as they can pro» 
cure amonsſt others that are not of the Society, each of them 
to advance half a Crown in hand, in part of the former price : up- 
on which encouragements, Robert Clavel Bookleller at the Peaxcock 
in St. Pauls Church-Yard, is ready to give reciprocal :ccurity tor 
the performance according to this Propoſal, hopins the like en- 
couragement will be given towards printing the 77.t of the Treas» 
tiſe of this moſt Lerrned Author, whereof . take the enſuing C a- 
taloguc. . 


1. The. 
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1. The Hyperbolic Key, or the Geometrical ConſtruRion of 
Cubic ant] Biguadratic Equations z by a Circle and an equilateral 
Hyperbole 5, whereof the one moyety (exaQtly) viz. of eight Cu- 
bicks and four and twenty Biquadratics ; (as is expreſſed in the for- 
mer treatile) namely, 

1, Of all thoſe Cubicks; wherein | 

1. The quantity (49) is wanting andp and r affeted with 

divers Signes. | X 

2. The quantity (p) is wanting, and in the Zquation be had 
4 None of the terms are wanting, and in the Xquation be 

had + q, 

2. Of all thoſe B:iquadratic Xquations in which are had + s, 
by the demiſſion of Perpendiculars, from the points of InterſeRi- 
ons of the Circle and Hyperbole to the Aſſymptote ; part of the 
other moyety, by the demiſhon of perpendiculars from the afore. 
ſaid interſ{eions to the axe; &c. with Schemes adapted to each 
Xquation, &c. with a Synopſis of the whole, wherein the Literal 
Rule for fixing the Center, and finding the Radius of the Circle, 
that is to interſe& the Xquilateral Hyperbole ( the eaſieſt way 
of the Conftrution of which is likewiſe therein diſcovered) is 
expreſſed in readineſs for all Caſes. 

This method of Conſtruion (were it not, that for every Caſe 
a new Hyperbole muſt be deſcribed) would not be inferior to 
that by a Parabole, but rather exceed it; in that the Circle doth 
not arcuate the ſame way which the figure doth, but croſſes it the 
other way; by which means a clearer diſcovery (as to the one 
moyety) of the points of interſeQion of the Circle with the Hy. 
perbole is obtained, than what can poſſibly be had in any other 
Coni-ſetion. 

3. The Geometrical Conſtrution of ſome Zquations which 
aſcend to the 5th and 6th power, with the finding of their Roots, 
by a Curve of the third degree ; namely by the firſt kind (for 
there are two kinds) of a Paraboleid and ircle, illuſtrated 
with Schemes to each Zquation, and numeral Zquations adapted 
to them with a Synopſis to the ſame for placing the Center and 
finding the Radius, and a general little Fable, for the deſcribing 
of both kinls of Paraboleids. 
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4. The Conſtruftion of all Cubick Equations howſoever 2f. 
feed by a Circle only, Geometrically upon Suppoſition, thar 
one Poſtulatum be granted to be Geometrical (which indeed is 
but a Supplement to Geometrical defets; ) viz. That from 
any point aſſigned in the circumference of a Circle ( that is 
normaly quadrileted)) may be drawn a right Line, fo that the 
parts intercepted both ways by the Circumference and Diameter, 
may be equal to the Radios of the Circle : this way (thoughnot 
ſo purely Geometrical as thereſt) is not to be deſpifed, fith that 
theſe Lines may ſufficient preciſely be ſo drawn. 

5- The Geometrical Conſtruftion of all Cubic Equations ac- 
cording to the Rule found out by Franciſcus a Shooten, mentioned 
in his Commentaries on Des Cartes, Lib. 3. Pag. 328, 329, 330, 
illuſtrated with Figures and Numeral Xquations adapted to each 
Figure, Cc. 

6. The Reſolution of all Cubick Zquations in numbers not 
only by a general Rule (by the aſſiſtance of any Figurereſolving 
them Geometrically &c. but by a more particular method far ex- 
ceeding any extant in numbers or by help of tables ; illuſtrat&) 
with Figures and Examples in numbers, ſuited to each figure and 
Xquation. 

7. Mixt or Compound Trigozometry ; in many inftances far 
exceeding the ſimple, as finding two oWeſitas (as it were) by 
one operation, or by two at moſt; with a Synopſis of the admi. 
rable harmony between Plain and Spharical Triangles : for in- 
Rance, 

In plain Refangular Triangles, the © e under half the ſum 
of the Hypotenuſe and one (ide: and half their difference, is equal 
to the Square of + the other fide, fo in Sphzrical Reatangular 
Triangles. The CIunder the Tangents of half the ſum and half 
the difference of the Hypotenuſe and one ſide: is equal to the ſquare 
of the Tangent of half the other ſid. 

Again in Obliquangular Plain Triangles, MT” 

CS, z CS, # _ *, £ cYurium. 
$, ESE S, K-q: z Baſh Ws CrUrum. 

Thus likewiſe in Spherical Obliquangular Triangles. 

- mM. 
> EZ L5 ad Baſem, "2 RELad Baſem:t * Baſis. 64+ _ 

Again in plain Trjangles. 

z Baſis, 7 4 crurum 3A 6rurnn, 7; X of the Segments of the m . 


C6 ) 
- In Spherical alfo; | 

tr, 2 Baſis. t, , 4 Crurum, t,?\,% Crurum, t, 4 X Segwentorum baſſr, 
with infinite other alike harmonious, | 

To which is added. the Geometrical ConſtruRion of all Spheri.. 
cal Triangles, by a moſt plain and eaſy uniform way, which is 
indeed ot ſingular uſe. 

Alſo adiſcovery of the Method by which Yer (Lib. 8p. 431 
&c.-) found out his Canonical Analogy of Spherical Triangles, 
which he hath left undemonſtrated, but in this Treatiſe is dilco- 
yered. 

8. Cardanus Promatus, or Cardans Rules, or Vieta's duplicata 
Hypeſtaſis, in infinitum, carried on with a Table for.the compoſition 
5g infinituw of {uch Equations. By which means fuch Canons are 
generally compoſed for Xquations of twa Nomes (and in many 
Caſes for more) equal to a Reſolvend given. 

9. A Continuation of Yzetas Apollonius Gallas, Appendicala ; 
1. And his Problemes otherwiſe demonſtrated, wherein the Baſe 
and Angle oppoſite to the Baſe are always two of the Data's, and 
the other, either the perpendicular or the difference of the Seg. 
ments.of the Baſe, or the difference of the ſquares of the ſides, 
or the ſum of the Squares of the ſides, or the Sum of the ſides, or 
the difference of the ſides or their CI, whoſe Geometrical effeion 
was altogether unknown to the antient Analyſts, zeta 3bid, 

10: Vera & Genuzna Symmetrica Climactiſmus, by which means 
all Ahmmetries in Algebraics may be wiped off, and an AXquation 
found in any one of the unknown magnitudes propoſed, which 
ſhall never afcend higher, than the double of the higheſt power 
firſt propoled, b. which alſo that moſt peplexing entangling in- 
extricable way ol "Vieta may be laid aſide as uſelels, and ineffica- 
cious, though hitherto it hath been the only remedy. Adver- 
ſus vitium —_— this treatiſe was many years fince 
compoſed and [aid aſide ; but the Author lately meeting with the 


. opera Poſthuma of Monſciur de Fermat,treating on the ſame Subj:& 


in his (Varia opeza Mathematica pag. 58,59, &c.) andfinding that 
though he rightly hits the mark ; yet that he goes not in a ftreight 
Line to it, hath reviſed his old Copy, and compared it with Fer- 
mats ; and which of the two, hath gone the Simpler way, the 
Author leaves to the judgment of others, being loth in the [caſt 
to take up the Gantlets againſt ſuch a famous man whom all the 
world admirecs., | 

-11., Apollonins 
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x1. Apollonius mn Gregorianus, or a Treaiiſe of four Geo- 
metrical proportionals, wherein divers ways are found to ſolve that 
Grand problem, which hath ſo amuſed the world, (viz.) 

Having the ſum of all the Squares, and the ſum of all the 
Cubes, of four Geometrical Proportionals to find the Proportio- 
nals themſelyes; with queſtions of the like nature, by low X- 
quations, without aid of Analytick Store. 

11. Of Triangular SeRions by a different method than what 
Anderſon has performed it by, in Yieta, with a diſcovery of the 
falſhood (as to angular Seftions) of Mr. Oughtreds 1ſt. Rule, in 
his Clavis Mathem. c. 16. Þ. 14- 

12. The finding out of Zquations which may infinitely afcend, 
whole Roots are cither in Arithmetical or Geometrical propor- 
tion which may be found out in numbers by extraRing the Square 
and Cube Root, with ſurd Canons adapted to that purpoſe, and 
to many other ZXquations. 

13. A Miſcellancy of the ſolution of- many knotty Problemes, 
namely, ſich as have been found difficult to be brought to any 
Equation, or elſe would mount very high in Ordine Scale, with a 
new method of Depreſſing them, by aid of one or two Xquations, 
raiſed by altering the Data, and putting two unknown quantities, * 
by which means the adjutant Zquations as having the ſame coms 
mon root, depreſs the Xquation that otherwiſe ſhould be reſolved. 


ADVERTISEMENY, 


= Authorherein ſuppoſeth the Reader to ungerſtand the uſe 
of common Symbols deſcribed in his firſt Book ; zz. cs, for 
Coſine, 5, for Sine, Ztor Sum, X ſor difference, for Angle, "© 
for Angles. And theReader muſt be informed, that as the whole 
ſeems novel, ſo a brief Demonſtration of thoſe Propoſals in Sec. 7. 
to hold in Sphericals is moſt deſirable - and if others be not want- 
ing in their encouragements, its not to be feared the Royal 50» 
cicty will be ſlow in theirs, © ONO | 


